Tumours of the Lateral and of the 3rd Ventricles
By GEOFFREY JEFFERSON and HARVEY JACKSON THE purpose of the present paper is to set on record a series of intracranial tumllours which have little in common except their location in one of the cerebral ventricles. The fact of limitation to this particular site carries its own drawbacks and makes it certain not only that the total will be relatively small, but that there will be few of the same type. None the less there is need for publication of examples of tumours in the ventricles because the literature on the subject is scanty, and because there are both diagnostic difficulties and technical points of interest in their attack.
A definition of what is meant by an intraventricular tumour is necessary. In the end the term is a purely topographical one, without any uniform pathological meaning. It has much the same general implication as the term " suprasellar" or posterior fossa " tumour. Unlike the tumours of such groups there is more possibility of gradation of position in the intraventricular series, the tumours being more inside or less enclosed according to circumstances. In the writers' view only those -hich lie to all intents and purposes completely within the ventricles should be called truly intraventricular. But since no tumour is ever completely unattached, bathed on all sides by cerebrospinal fluid, and since some degree of adhesion to the ventricular wall is inevitable, we have to admit a few cases of a border-line nature. It is, however, not enough that a tumour should make a salience into the ventricle whilst the main mass is outside in the hemisphere. Examples of such pseudoventricular tumours will be given for comparison. This reservation removes a certain number of examples, but even these are not very common. It is much the more usual thing for a tumour to shift the ventricular systems as a whole, either by reason of its own bulk or with the aid of concomitant oedema, and at the same time to obliterate or reduce to a mere slit a ventricular horn. A local filling defect, a crescentic or rounded shadow imposed on the ventricular outline, is sufficiently unusual to excite comment but is not enough to certifv that the tumour will be chiefly or whollv intraventricular.
A topographical grouping such as this has certain advantages both for the clinician and the pathologist, but it is to the surgeon in particular that these tumours make their appeal because they call for certain modifications in his more usual operative approach. They have, too, a special interest for the radiologist, for they present uncommon and sometimes difficult ventriculographic pictures..
TYPES OF TUMOUR
The ventricles are lined by a special cell layer, the ependyma, and into them all the choroid plexuses with their specialized covering project. The plexuses are contained within the fringes of the tela choroidea, and all three structures, ependyma, plexus, and tela, may, on occasion, give rise to their own specific tumours. Outside the ependymal lining lies a layer of fibrillary neuroglia from which also may originate JULY NEIJR. 1. a tumour which necessarily comes to bulge into the ventricle and to produce its effects, as do those in the 4th ventricle, not by local neural dysfunction but by interfering with the circulation of cerebrospinal fluid. Further out still lies the more ordinary neuroglial tissue, the tumours of which almost invariably deform the ventricles and only rarely make prominences into them of greater or less size according to the shape of the tumour and its extent. Ependymal rests have long been known to lie close alongside the ventricles and to be the possible starting point for cysts or solidl tumours which can come to embarrass, if not to ocecupy, the ventricular cavities. Moreover, Meningioma (2) Epiloia (1) Pituitary anlage tumour (25) FIG. 1 Sites of the tumouirs in the present series. the basal ganglia lie close by and, as we shall see, the inoperable gliomas of these structures can throw ventriculographic shadows strongly resembling lesions of a more benign type. We shall deal with this question in its proper place. Lastly there are three structures closely related to the ventricles and producing tumours which must invaginate into them. These are the paraphysis in the velum of the roof of the 3rd ventricle, the pineal organ, and the pituitary stalk and tuber. The colloid cyst which derives from the first named is one of the tumours which most perfectly fulfils the anatomical requirements of intraventricular situation. It is 61 Section of Neurology 1107 inert, its secretion leads to no physiological derangement, it lies as completely within the cavity of the 3rd ventricle as a tumour could that was not free from all attachments, it produces no constant localizing neurological signs, its effects are the result of cerebrospinal fluid obstruction alone, its diagnosis is ventriculographic. The matter is otherwise with tumours of the pineal organ and of the pituitary anlage, the so-called craniopharyngiomas. It is true that the development of neoplasms and cysts from these structures is usuially in an intraventricular direction, but in order that the present paper shall be kept within bounds these two groups wTill be touched upon very briefly. It seems to us that they have interests quite apart from their intraventricular projection, though, to be sure, the fact of it has no little bearing on both symptomatology and on surgery. One example of pituitary anlage tumour will be described because the intraventricular location was the dominant feature of the story and because the rest which gave it origin was tuberal. We believe that although the correct approach to many of these suprasellar cysts is transventricular, even when there is a considerable quantity of tumour in the sellar region, these lesions scarcely come within the meaning of the true intraventricular tumours. But they almost do so, and can indeed be used to illustrate the general meaning of the term. Here we have a lesion which often has but a small part beneath and outside the brain in the chiasmal region and a very large cystic part bulging up into the 3rd ventricle. There it rises so high that it commonly obstructs the foramen of Monro. We cannot exclude all these cysts from an intraventricular title on the grounds that they may be covered by an almost indistinguishable film of tuberal tissue Mwhich they have carried with them as they increase upwards in size. If they are to be excluded it will be because the main mass is outside the ventricle. When there is none, as in our case here described, they must be accepted as intraventricular. But probably the chief reason for exclusion is that the pituitary anlage (or pituitary duct) tumours form a well-defined group which are best described and best thought of under their own special designation.
Two cases of septal cysts and two intraventricular astrocytomas occurred, but none of the oligodendrogliomas which, as Greenfield and Robertson (1933) showed, can exist in the ventricle. One invasive oligodendroglioma of the 3rd ventricle occurred, but it is not included as it was not sufficiently local. The patient had an irregular pulse, pyrexia and asthma, dating from the onset of clinical signs. The question of autonomic disturbance and hypothalamic invasion will be discussed later. We have no example of an intraventricular neurocytoma, two of which were reported by Kernohan, Learmonth and Doyle (1932) .
In brief, there are five tumour types which are clearly and unmistakably intraventricular: (1) the choroid plexus papillomas, (2) the meningiomas of the tela choroidea, (3) the colloid cysts of the paraphysis, (4) the epidermoids, (5) a few gliomas, originating either from the ependyma or the extra-ependymal neuroglia aroundl the ventricles. Pineal and pituitary anlage tumours commonly bulge into the ventricles (as may the suprasellar extensions of pituitary adenomas), as do also gl:omas of the basal ganglia, but these groups are best considered under their own titles. LITERATIURE There is no doubt that we owe to Dandy our awareness of the topographical group under discussion. In his two monographs devoted to tumours of the lateral and 3rd ventricles he illustrated very fully the deformations that they occasion and described the surgical steps best fitted for their attack. He gives a tabulated analysis of the isolated cases which had been published up to the dates of his books. Since that time several papers have appeared, some the records of single cases, some the records of groups. The most important addenda are to be found in The sites of the tumours have been indicated in figures 1 and 2 (p. 60) . Most of the pseudoventricular tumours are shown in the anteroposterior view; in the text that follows they are scarcely more than mentioned, for the sake of reasonable brevity. Fifteen cases will be described.
INTRAVENTRICULAR MENINGIOMAS (THREE CASES) We have three examples of these rare tumours in our series. The first lay in the left lateral ventricle, and proved to be a rather massive tumour, 165) grm. in weight. There was a ten-year history. Ten years before she suddenly had a " fit " in which she dropped unconscious in the street; she was generally convulsed, bit her tongue, and voided urine. At weekly intervals during the next three years she had similar attacks, without warning and without lateralizing phenomena. For a matter of about half an hour subsequent to the attacks she felt a little dazed and was unsteady on her legs. A period of four years then elapsed, free from attacks, but headache continued, awakening her in the mornings. They were frequently associated with vomitin'g.
Three years before her attendance at hospital, during the later stages of pregnancy, she had a further fit, and from that time she noticed a deterioration of vision, evidenced first of all by the appearance of black spots before her eyes, to be succeeded by general loss of visual acuity. For a period of a week some nine months prior to hospitalization she became temporarily completely blind; during this time she had to grope her way about the house. Vision improved but she was unable to rea(d or sew. With the onset of visual failure the headache assumed occipital and suboccipital distributions and was accentuated by stooping and straining. She complained also of giddiness for several months, by which she meant an unsteadiness or light-headedness on stooping. Her speech had never been affected, but she was left-handed. For something like twelve months preceding admission she complained of peculiar attacks of numbness in the left side of her body, generally induced by sudden movement.
She was a healthy woman, well nourished, a little slow mentally but not intellectually defective. Visual acuity §64 R. and L. Chronic papilloedema with consecutive atrophy present in both eyes, the swelling a little more marked on the left. Visual fields showed a homonymous quadrantic defect in the right lower field. There was fine, sustained nystagmus on looking to the extreme left. Slight right-sided facial weakness, more obvious on emotional movement. Abdominal reflexes were depressed on the right, the right plantar reflex was doubtfully extensor, the left a definite flexor. Her cerebrospinal fluid was under a pressure of over 300 mm. on lumbar puncture, the W.R. was negative, and the total protein content was 0-120 mgm.%. Ventricular fluids showed a protein content of 50 mgm. on the right and 180 mgm. on the left. Although there 63 Section of Neurology 1109 were definite localizing signs and evidence of raised intracranial pressure, the precise nature and relationships of the tumour remained uncertain. It was therefore deemed advisable to carry out ventriculography before embarking on a major cranial exploration. Ventriculograms showed a large filling defect in the left lateral ventricle (see fig. 4 ). The fluids obtained by ventricular puncture proved of further significance in their protein contents, and additional evidence was forthcoming in the location of a resistant structure on the left side on the insertion of the cannula. At operation (H. J.) a large mass was encountered approaching the cortex at a minimum depth of about 1 cm.; the overlying cortex was incised and a large tumour enucleated from the left lateral ventricle. The tumour was intimately attached to the choroid plexus, which was secured with clips. A portion of the plexus was removed with the specimen. This is well illustrated in the accompanying sketch ( fig. 5 ) made from the excised tumour. Histologically it was a fibrous TAR meningioma with occasional psammoma bodies dispersed sparsely (see fig. 6 ). The patient remains well four years later. Little clinical evidence was available for the location of this tumour within the ventricular system. There is some tendency at intermittency in the history. It is particularly worthy of note that unsteadiness of the legs was noted to follow on her attacks, as some observers have described weakness of the lower limbs in association with 3rd ventricle tumours, especially the colloid cysts. Cushing suggests that lateral ventricle meningiomas present five signs, (1) pressure signs with headache that tends to be unilateral, (2) contralateral homonymous hemianopia, often ;,. Ei~. -Histological section of the meningioma. bisecting the macula, (3) contralateral sensorimotor hemiparesis more marked as regards sensation than movement, (4) symptoms suggesting cerebellar involvement, (5) almost invariably paralexia when the tumour is on the left side. But we must add another important thing, the time factor. It is the evolution of these signs over a longer period of time than is consonant with the actual physical signs that will make the clinician think that the tumour must lie in a sheltered position for there to be so much to say and so little to see. One must admit that the histories of most of the reported cases are considerably shorter than in the above case, but as a generalization the truth of the addendum remains.
The second case filled the 3rd and extended into the lateral ventricle, a particularly rare situation. Case 2.-Intraventricular meningioma filling the 3rd and part of the right lateral ventricle. MI. A., a frail girl aged 11, was admitted to the Neurosurgical Service of the Manchester Royal Infirmary May 19, 1937, referred by Dr. Tinto of Bolton, complaining that she had not felt well for eighteen months. She had had a number of attacks of headache and sickness but as each soon passed off they were diagnosed as bilious. She was ill thus for a day on several occasions with pain at the front and back of the head. There was nothing else of significance in her history apart from the steadily increasing frequence of the attacks. On examination there was bilateral papillcedema, with general contraction of the fields, and slight left-sided pyramidal signs. In addition she had a coarse, cerebellar type of nystagmus on lateral fixation, but it was not well sustained. Her gait and co-ordinated movements were excellent. The pupils reacted to light and accommodation. X-rays showed a hydrocephalic type of skull with ballooning of the temporal fossae.
There was no abnormal intracranial calcification. The lumbar cerebrospinal fluid contained 200 mgm. of protein. A suggestive sign had been hypersomnia, in the late afternoon she would become drowsy and was difficult to rouse, but once properly awake sh.e was quite bright. Soon she would feel tired and drop off to sleep again.
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Diagnosis was uncertain and the patient was kept under observation for some time. She became occasionally incontinent of urine and fa~ces. However, a posterior fossa exploration was carried out on May 29, 1937, with negative findings, by one of G. J.'s assistants, who felt that she would not stand ventriculography. Intraventricular pressure was between 900 and 1,000 mm. of water. Tonsillar herniation was present. She appeared to be making a smooth recovery when she died suddenly on the sixth post-operative day. At necropsy by James Hardman a large fibroblastic meningioma was found to be moulded into the 3rd ventricle and to have separated the anterior pillars of the fornix which wound round the lateral surfaces of the tumour (see fig. 7 ). It extended into the lateral ventricles behind the foramina of Monro which were reduced to slits. The tumour was lobulated, the lobulation corresponding to the parts of the tumour lying in the different ventricles. This could only have occurred by the development of the tumour in the velum interpositum in the roof of the 3rd ventricle and by dissection up into the septum pellucidum and then laterally above the choroid plexus of the lateral ventricles. The 3rd ventricle was completely filled by the tumour and it extended into both lateral ventricles, more especially into the right. The corpus callosum was missing in its anterior third. Even at necropsy the tumour was very difficult to dislodge and at operation would have been impossible. It is curious that hypersomnia should have been the only hypothalamic sign; there was no polyuria or irregularity of respiration or of temperature. Nor had the upper surface of the chiasma been indented, for the fields showed no patterned defect. Histologically it was of extremely fibroblastic type ( fig. 8 ), as seems to be the rule with tumours in these locations. Judged by the manner in which it extended and altered the normal anatomy of the corpus callosum and fornix J ULY-NEUR. 2* it must have grown very slowly and probably began many years ago. It might even have been a congenital tuimour, for it is the fact that intraventricular meningiomas have been discov-ered in children of very early age.
Since this paper was delivered a third intraventricular meningioma has been encountered.
Case 3. 65-grm. meningioma in the body, of the left lateral v,entricle. A. J. AI., female, aged 56, referred by 'Mr. AIcCulloch of BradIford with chronic bilateral papilloedema and no localizing signs. Some nine months ago she had consulted MIr. MIcCulloch on account of transient obscurations of vision, an(d he obserxved a suggestion of a right-sided homonymous hemianopia, but it disappeared and the fields were normal in May 1939 sav-e for slight enlargement of the blind spots. Vision c, in both eyes. At no time had she had headache. During the last five months she had had spasms of the facial musculature on the left side, similarto those which may occur as a result of acoustic neurinomas. Hearing and vestibular tests gave normal responses. Lumbar cerebrospinal fluid pressure was 210 and the protein 35 mgm. per 100 c.c. Bilateral ventricular punctures were made; the fluid from the right w\ras clear, protein 10 mgm., that from the left canary yellowsN, protein 2,000 mgm. per 100 c.c. 2 c.c. of thorotrast were injected into the left ventricle under the impression that the fluid came from a gliomatouus cyst. X-rays showedI the thorotrast outlining the dilated occipital horn of the left lateral ventricle an(l a small part of the trigone of the lateral ventricle. In front of this was a crescentic shadow convex backwards. Ev-idently a tumour occltudedl the v-entricle completely so that cerebrospinal fluid was loculated in the posterior end. This is an extremely rare happening an(d some have wondered whether it is possible. There was no doubt about the correctness of the observation in this case; further X-rays three days later showed that the thorotrast had not moxved forwards to outline any more of either ttumour or ventricle. On 17.6.39 an intraventricular tumour weighing, cih ca 65 grm. was successfully removed by transcortical incision (G. J.). The choroid plextus was firmly adherent to the external surface of the tumour which was jammecl into the ventricle and could only be removed by traction sutures after its interior had been guttedI by suction and endothermy. There was a transient apraxia and slight confusion of words after operation, but not the severe reactions that have been recorded after the removal of some of these tumours.
Histologically the tumour xwas reported by Dr. Eugen Pollak to be a fibroblastic meningioma. In Cushing's monograph will be found two cases of his own and 17 from the literature of meningiomas in the lateral ventricles. He and Louise Eisenhardt attribute the origin of these tumours to the meningocytes in the tela and only to the choroid plexus if they are particularly free in the ventricle and psammomatous. The freedom of a meningioma within the ventricle must depend on its size and on the whole a velar origin seems the most likely. Cushing and Eisenhardt published two beautiful sections of meningocytes and psammoma bodies in the normal adult velum interposition (tela choroidea). Even if a small and mobile meningioma were found by chance within a ventricle it would scarcely settle the site of origin, for it might have started from cell rests in the velum contiguous with the plexus. It may be added that Busch, in recording five examples of intraventricular meningioma which occurred in a series of 502 cases from the Danish Neurosurgical Clinic (a high proportion)
finds himself in the same difficulties as to the derivation of his tumours and cannot place them clearly in the suggested groupings.
COLLOID PARAPHYSIAL CYSTS (THREE CASES)
Of all intraventricular lesions the colloid cysts, which originate in the paraphysial relies in the roof of the 3rd ventricle as suggested by Sjovall in reporting the eleventh case in 1910, are the best known. They possess all the attributes of truly intraventricular tumours both in gross morphology and in their physiological effects. Furthermore, they are remarkably similar in size, situation, and appearance, from one case to another, and of all intraventricular tumours lend themselves most readily to standardization clinically, operatively, and pathologically. Thirty-one cases were on the records prior to Dandy's publication of five examples in 1933. A number Section of Neuroloqy 1113 of isolated cases have since been published and four important series-Stookey (1933), Davidoff and Dyke (1935) , Kessel and Olivecrona (1936), and McLean (1936) . The present writers are able to add three more. The general picture of these cases is now well known. They produce little in the way of local symptoms, but by obstructing the ouitflow of cerebrospinal fluid through the interventricular foramina lead to bilateral hydrocephalus, vomiting, headache, and papilloedema. The symptoms are notoriously intermittent for the block at the foramina of Monro is seldom permanent and the patients sometimes, but not always, have observed that certain postures of the head can make the headache either better or worse. The hydrocephalus is, in general, intermittent, and in those cases, and they are not few, in which a rapid if not a sudden death has supervened, no doubt the outflow of cerebrospinal fluid has been recently completely prevented by the cyst. Whether these variabilities are due to muovement of the cyst or to local alterations in vascularity is not yet determined. Observation at operation would suggest that the unopened cysts are not particularly free to move about. Nor, for that matter, do the extremely viscid colloid contents (of a degree unequalled in any other cyst) suggest that there are alterations in actual volume due to changes in its interior. We believe that variations in the state of the choroid plexus, aided possibly by slight movement of the cyst, account for the intermittency of the foraminal obstruction and therefore of the symptoms.
The cases will be given in skeleton outline only, for they had no special features to distinguish them from those so often recorded. retturnedI at times after the successful removal of the cyst on 'May 28, 1936 (G. J.). Diagnosis by ventrictulography. Patient wvell three years later. A section of the wxall of the cyst is shown in fig. 9 . This case wvas show\n at a clinical meetin-of the Ne'irological Section (1 ;Oc. Rot'. Soc. M1led., 1937, 30, 850; Sect. Neurol., 54) .
Case 5. K. T., aged 31, was referred by Dr. Kiep on account of bilateral papillcedema. He developed severe nagging headache in February 1937, attributed by the patient to snow blindness after skiing. Generally wvell for the next twelve months except for hypersomnia, a pronounced 1114 Proceedings of the Royal Society of Medicine 68 feature over a period of many years. He was well able to carry on with his business until the headache returned after another holiday at the winter sports in Swvitzerland. The headaches this time were much worse and paroxysmal, lasting generally only ten to fifteen minutes. When the headache was present he looked to be in a stupor. The pain might radiate to the back of the head and into the neck. For a period of two weeks he had attacks of a numb feeling in the legs lasting for five minutes. It needed a considerable effort to lift the feet at these times and he FIG. 10 (Case 5) -Ventriculogram of colloid cyst. Note filling defect immediately behind foramen of Monro and small size of the thalamic shadow.
walked as if drunk. Once he stumbled and fell. Dr. Elwell, his own doctor, referred him to Dr. Kiep, who found bilateral papillcedema. Neurological examination was negative except for the papilloedema. Lumbar puincture protein-35 mgm.%. There was no postural relief for the headache, which would sometimes disappear for two or three days on end. Ventriculographic She showed marked mental disturbance, in consequence of which she was unfit to give a detailed history. Her husband had noticed six months before that she was slow in walking, with a steady tendency to get worse. She had been found by a neighbour five months earlier crawling around the garden as she found herself unable to get up after falling. At intervals she fell suddenly, without losing consciousness, owing to a sudden tendency for her legs to give way. A fortnight after the onset of these attacks of weakness, she had an attack in which she was unconscious for several minutes in which both sides of her face twitched but no associated movements of the arms or legs took place. This attack was followed by continuous frontal headache which persisted for a week, and frequent vomiting occurred on taking food. Headache continued from that time; it was of frontal distribution. M\ental change was noted from the onset and was progressive. She gradually became more stupid and for five months before attending hospital was unable to look after her household. Her memory became poor, but on the whole she was happy and placid ; a rather unusual state for her as she previously had been easily depressed. She had no insight into her condition, minimized her complaints and, except on rare occasions, always maintained that she was quite all right ". Speech normal. No giddiness or tinnitus. Her
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Section-of Neurology 1115 sight had been failing for six months before treatment was sought. For eighteen months she had been a little drowsy. On examination.-A very obese woman who lay motionless in bed, slow and lethargic in manner, disorientated in space and time, placid, contented, and peaceful, inattentive, but took her food well. There was slight ptosis on the right, and low-grade papillcedema without haemorrhages (2 D). She had a right lower facial weakness on both voluntary and emotional movement; the right arm was spastic, the spasticity being a plastic extrapyramidal type. Grip was slightly weak, also dorsiflexion of wrists, more particularly on the right. There was marked rigidity of the right lower limb. Reflexes sluggish but equal. Left plantar weak extensor. She was incontinent of urine and faeces. Lumbar puncture revealed a cerebrospinal fluid pressure of over 300 mm. Total protein 0-035 mgm. %. There was a bony boss present over the left frontal region.
The combination of pyramidal signs with the presence of a bony boss seemed adequate evidence for the diagnosis of a left frontal lesion, and in accordance therewith a left fronto-parietal osteo- plastic flap was turned down (H. J.). On reflection of the bone, however, no evidence was forthcoming of underlying neoplasm, and for possible verification a cannula was inserted through a small perforation in the dura; as a result a large anterior ventricular horn was located. The dura was not opened up, but the flap replaced pending ventriculographic examination. A few days were allowed to elapse, then ventriculography was carried out. The ventriculograms demonstrated the presence of a block in the region of the foramina of Monro with non-filling of the 3rd ventricle, but the condition of the patient was such that further intervention was considered unwise at that time and exploration was deferred. However, the patient never improved sufficiently for this to be carried out and died suddenly before any further attempt could be made. A point of especial interest is to be noted in the unusual amount of depression of the calcified pineal shadow, visualized in the plain radiograph of this case (fig. 11 ). This displacement of normal structures probably accounts for signs suggesting implication of the tegmental region, especially when such resultant signs are observed to be of varying intensity (e.g. disturbances of the pupils, lids, and movements of the eyes). This case illustrates well that symptom of weakness of the lower limbs (cp. also Case 2) which is described by some observers as associated with 3rd ventricle lesions. The depression of the pineal gland is an important finding, as this would otherwise have been considered an unlikely association of tumour formation in the anterior portion of the 3rd ventricle. Drowsiness was noted over a considerable period, but could hardly be suggested as an outstanding feature.
The diencephalic signs which can accompany these cysts will be mentioned again in a later section. It is now the general consensus of opinion that the cysts are derived from the paraphysis (McLean, 1936) and Bailey refers to them as " neuroepithelial ", a correct enough title. Kessel and Olivecrona consulted Hochstetter on the embryological derivation of the cysts, but he was non-committal. They were led to this because of the scepticism of Foerster and Gagel. It is quite clear that the older idea that they arose from the choroid plexus must be incorrect, for cysts of this kind do not occur on the plexuses in the other ventricles. The content of these cysts is quite unlike that seen anywhere else; it is so extremelv viscid that it can scarcely be lifted with average suction power. When stained it has no structure. A further point suggesting that these cysts arise from a specific organ is the constancy of their position. Hochstetter has seen minute cysts in the roof of the 3rd ventricle in sections of embryos but they must disappear later.
It seems, however, that other cysts than colloid can develop from the 3rd ventricle roof. Whether they are the same as the colloid cysts is uncertain. We can do no more than call them dermoid or epidermoid. We have one example to illustrate this kind. Another similar one will be found in the paper by Davidoff and Dyke, who speak of the cheesy yellow contents of their specimen, so unlike the colloid of the other better-known type.
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Section of Neurology 1117 EPITHELIAL CYST OF THE 3RD VENTRICLE In this case an epithelial-lined cyst presented within the 3rd ventricle arising in the roof and protruding into the floor of the lateral ventricles. The site of origin was posterior to that in which the paraphysial cyst is usually found, and the contents were more inspissated in parts. The actual pathology would appear doubtful, for while the histological sections simulate some of the recorded cases of colloid cysts, the appearances at operation make it of dermoid origin.
Case 7.-E. G., aged 51, a patient under the care of Dr. Gordon Holmes at the National Hospital. Four years before coming to hospital headache commenced; it was localized to the frontal and temporal regions, was accentuated on stooping or looking upwards, and inclined to come on in the evening. About the same time he noticed that the left eye was turning outwards. On two occasions the eye was operated on for correction of the squint, each time, however, the deviation recurred. For three years he had been subject to attacks in which he felt weak all over, his 11~~~~~~. ._ FIG. 13 (Case 7) .-Ventriculogram of epithelial cyst projecting upwards from the 3rd ventricle. legs staggered, then he fell backwards and lay helpless on the ground. In the first place there was no associated loss of consciousness, but later on he failed to recollect having had attacks.
On examination.-A healthy individual of normal mentality. Visual acuity 9 R. and L.
Optic discs were a little pale with blurred margins, about 2 D of swelling but no halmorrhages or exudate. There was usually an external strabismus of the left eye though at times the axes of the two eyes were parallel, but convergence of the left eye was impossible. Otherwise ocular movements were normal. The pupils were regular and equal, reaction to light was rather sluggish. This case presented severa,l points of significance; looking upwards accentuated the pain; wea,kness of the lower limbs was described; peculiar disturbances of ocular movements pla,yed a,n important part in the history.
In this series of cases severa,l symptoms and signs of importance are mentioned. Intermittency of history is apparent in two patients, weakness of the lower limbs in four, postura,l effects on pain in three, and disturbance in ocular movements of unusual cha,racter in one.
PAPILLOMA OF CHOROID PLEXUS
Only one exa,mple of this as a la,teral ventricle lesion occurred in the series. W7e have no example in the 3rd ventricle, though there have been six in the 4th. The last are being reported on separately by WV. E. Kershaw. The tumours are slightly rarer in the lateral ventricles than in the posterior fossa in spite of the comparatively great extent of the plexuses in the former situation.
Case 8. J. T. H., aged 26, gave a three months' history of severe pains in the head and of vomiting as often as four or five times a day. The pain was retro-ocular, vertical, and in both tcmples. His neck was stiff when the headaches were at their worst. L,atterly his vision had become misty for a fewv seconds but then was generally clear. He wras often a little unsteady in his gait. There had been no fits. Examination showed bilateral papillmedema, twvo diopters, vith normal visual acuity and fields. Pupillary reactions were normal. Nystagmus of rapid type, not very pronounced, on deviation of the eyes to both sides. On the motor side there was tremor of the left hand and the tendon reflexes were extremely active, especially on the left side. The plantar reflexes were flexor, the abdominals absent. A right-sided subtemporal decompression was done un 17.11.31 as a palliativre measure. He was relieved of his discomforts for eighteen months when he commenced once more with paroxysmal headaches and pain in the neck. This was so bad at times that he could not turn in bed. His unsteadiness returned, and during the next two months his vision deteriorated. He was admitted to the Manchester Royal Infirmary and on June 1, 1933 the usual landmarks were visible except the choroid plexus which was replaced by an elongated dark brown slightly villous tumour ( fig. 15 ). This was punched away and its remains extirpated with the endothermy loop. The foramen of Monro which had been obscured by the tumour now came into view. It had been blocked by the tumour with the production of a unilateral hydrocephalus. A complete removal of the tumour was effected and five and a half years later the patient is completely well. A somewhat similar case has been reported by Tonnis. In Van Wagenen's successful case (1930) , remarkably similar to that just recorded, even to its two-stage removal, the xanthochromic cerebrospinal fluid from the left ventricle, which harboured the tumour, contained 2,062 mgm. of protein, that from the right 225 mgm.
CYSTS OF THE SEPTUM PELLUCIDUM (Two CASES)
No example of a cyst of Verga's ventricle has occurred as a clinical entity in the series. On the other hand, a cyst of the septum pellucidum was met with on two occasions, and a solid tumour on a third. In the second a congenital cyst was present in the septum of a four-year-old girl operated upon successfully by the transventricular route for an upward extending pituitary anlage cyst. It may, in that case, have added to her disability, but was not so clearly as in the case which follows, the clinical history of which we owe to Dr. Purdon Martin. In the third case a globular astrocytoma sprang from the septum. Her relevant history began with two six-month periods of amenorrhoea and great menstrual irregularity dating back over five years. She had felt very tired and unready for work for four years; this was not her nature and it worried her. For thirteen months she had had increasingly severe headaches, and for two months she had had fits. These convulsive seizures were not accompanied by loss of consciousness and affected the right side of her body. They came every other day and could often be stopped by pressure, as by squeezing the right arm against the wall of a room or of a street. There was no mental deterioration. Vision in the left eye had been getting worse for the past two months. There was nothing for special comment in her appearance or demeanour or on general examination. Visual acuity R. "'; L. less than %o; bilateral lowgrade papilloedema; there was a central scotoma in the left eye measuring about 15°, and one of 3°in the ribht eye to a 1 mm. object but not absolute as she could still read ( fig. 16 ). The abdominal reflexes were more exhaustible on the right, but no other clear evidences of p.yramidal involvement could be elicited. X-rays of the skull showed a rather large sella, but the dorsum was incurxed. Ventriculograms showed a large right ventricle and a small left (15 and 5 c.c. of air respectively). The 3rd ventricle was not filled. There was a large defect at the anterior end of both lateral ventricles, seen in the anteroposterior views to be in the septum pellucidum. A diagnosis of septal cyst was made. On March 24, 1938, a left frontal osteoplastic flap was turned down, the median bone edge on the middle line (G. J.). The left frontal lobe was first elevated and the sphenoidal ridge seen to be free of tumour. The gyrus rectus seemed to be bulky and the chiasma could not easily be exposed. The frontal lobe was readily detached from the falx and an approach made to the cyst through the corpus callosum, after separating the pericallosal vessels from the proposed line of section just behind the rostrum. When this had been divided the thin-walled cyst was at once seen. It contained a quantity of pale yellow fluid. The cyst measured at least 5 cm. in vertical diameter and 4 cm. across. Its walls were paper-thin and easily cut away, thus opening widely into both lateral ventricles. Histologically the tissue removed was reported on as normal septal tissue.
Comment.-The operator was left with the impression that the pathological basis of this case lay in the floor of the septum rather than its walls. It might be that a tumour nubbin was situated in the lamina terminalis, about the anterior commissure or posterior extremity of gyrus rectus. The appearance from below was a little suggestive of this. However, no trace of such a tumour could be seen by inspection of the interior of the large cyst in the septum, and there is no doubt that it was this cyst which was the cause of most of her symptoms and produced the unilateral hydrocephalus by the chance blocking of the left foramen of Monro. Twelve months Section of Neurology Female child, aged 4, with a pituitary stalk (anlage) tumour, with suprasellar calcification. At operation (G. J.) by the transventricular approach the foramen of Monro was found to be blocked by the cyst, but the septum pellucidum was widely distended by a collection of pale yellow fluid. The wall was cut away and the interior of the septum was seen white and nontumorous. This was clearly a congenital cyst of the septum. Cysts of this kind are not uncommon in hydrocephalus; they are especially to be found in children in whom the normal obliteration of the primitive septal cavity has not firmly taken place. These cysts, as well as those of Verga's ventricle, have been described by Dandy (1931) , Van Wagenen and Aird (1934), Wolf and Bamford (1935) and T6nnis (1936) , whilst their radiographic appearance has been illustrated by Pendergrass and Hodes (1935) . Cells similar to ependymal have been observed lining the septal cysts, but it is not certain that the fluid in the cavity comes from their secretory activities, though it is possible. Van Wagenen and Aird have described other varieties where there are communications between the cavity in the septum and the ventricles, as in a case recently described by Turnbull. Wralshe. For a period of two to three months some two years previously he was subject to diplopia; this, however, disappeared and did not recur. Headache accompanied the diplopia, occurred first thing in the morning, was frontal in distribution, and persisted for three or four months. Symptoms then disappeared and he remained perfectly well for a few months. About four months before presentimg himself at hospital he had suffered from pain in the back of the head and also in his left eye; the former pain came on in the morning, was intensified by movement, and was associated occasionally with vomiting; the pain in the eye was of a boring nature, came on at any time of the day and accordingly might, or might not, be concurrent with the occipital pain. For two weeks before admission walking became unsteady. He thought he had been more drowsy during the last two or three weeks.
ASTROCYTOMA OF SEPTUM PELLUCIDUM
He was an ill-looking boy who gave a story of prolonged active pulmonary tuberculosis for which hospital and sanatorium treatment had been necessary. Mentally he was rather apathetic, otherwise normal. He had slight swelling of both optic discs, a little more marked on the left associated with striate haemorrhages. There was a slight weakness of the lower part of the right face. The reflexes were somewhat depressed, probably the result of high intracranial pressure, and plantar responses were flexor. There was marked spasm of the posterior nuchal muscles. Movement of the head accentuated the occipital pain and caused radiation of the pain down the right arm. His gait was slightly ataxic with apparent difficulty in controlling the right leg andI a consequent tendency to lurch to that side. The history of hydrocephalic disturbance attendant on a prolonged story of tuberculous disease suggested the likelihood of similar disease in the cerebellum. The boy's physical state and the spasm of nuchal musculature were factors in the decision to explore the posterior fossa. At operation (H. J.) the findings were not those envisaged, for a more or less normal cerebellum was FiG. 18 (Case 1 1).-Photograph of astrocytoma of septum pellucidum. encountered, the cisterna magna was distended with cerebrospinal fluid, and no evidence of an obstructive lesion was forthcoming. Following operation he was relieved of headache, ran a normal temperature and pulse, but became completely apathetic and lacking in initiative. He would take his food well, if fed, was doubly incontinent without mental distress, and drowsy. He became finally comatose and died after an interval of four weeks. The question of v'entriculog-raphic investigation was considered but his condition was never suitable.
At autopsy a pedunculated mass was found in the position mentioned (see fig". 18). This proved to be gliomatous in character, simulating-that form of astrocytoma usually found in the cerebellum.
The above case indicates the value of ventriculography in investigation and the essential use of the method with respect to the localization of ventricular neoplasms. There was a period of complete relief from symptoms in the history, but this is by no means limited to tumours in such situations.
An excellent example of an ependymoma of the septum pellucidum showing in the ventriculograms as a symmetrically rounded shadow in the mid-line between the lateral ventricles is figured by Olivecrona and Kessel. No doubt our own Case 11 would have shown an identical appearance. In passing, it might be added that it seems as likely that an ependymoma could arise from congenital rests within the septum as from the cells covering it. A protoplasmic astrocytoma of the septum was described by Bailey in 1929. This was a large tumour, no doubt invasive, for apraxia was present.
I-NTRAVENTRICULAR ASTROCYTOMAS (ONE CASE)
Besides that just described, there is but one example of a semipedunculated astrocytoma projecting into a lateral ventricle ; there is no doubt that such tumours are very rare. We are indebted to Dr. C. P. Symonds for the history of the case.
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Section of Neurology R. H. T., aged 53, was admitted to the National Hospital under Dr. Symonds, having been referred to him by Dr. Brockwell. For six years she had complained of " drilling pains in the head ", mental depression, falling down, and during the past twelve months inability to control her bladder. Her memory was too imperfect for her to be able to give a detailed account of her illness. For twelve months past she had been subject to attacks in which she would suddenly fall, with loss of consciousness. In such an attack the mouth was drawn to the left, both hands twitched, the legs were extended, and she was incontinent of urine. She might be unconscious for fifteen minutes, and she might have as many as eight or ten in a day. For six months she had become more and more confused, with frequent headache and diplopia. Dr. Symonds found papillcedema between 2 and 3 D, slight peripheral contraction of visual fields, coarse tremor in the left hand, all tendon reflexes brisk, both plantars extensor. The left limbs were slightly more spastic than the right, both sides being abnormal. Ventriculograms revealed a small rounded filling defect within the cavity of the right lateral ventricle anteriorly. There was a moderate degree of hydrocephalus on both sides. The diameter of the tumour was circa 3 cm. it lay ' 14   FIG. 19 (Case 12 ).-Drawing of operative approach to intraventricular astrocytoma. Inset -the forame-n of Monro with the choroid plexus as seen after the tumour was removed.
apparently in the floor of the ventricle and might or not obstruct the foramen of Monro. Intraventricular protein was 50 mgm. On July 12, 1935, a small right frontal osteoplastic flap was turned down (G. J.) under local anaesthesia (pre-operative luminal gr. vi and morphia gr. 1).
The cortical pattern was normal. A cone 4 cm. in diameter was excised from the right frontal lobe through into the lateral ventricle. The tumour was at once seen glistening white, hard, and avascular ( fig. 19 ). It was sessile but sprang from a base not more than 1-5 cm. in diameter, at the junction of the septum pellucidum with the floor of the ventricle, and just anterior to the foramen of Monro. A medium-sized vein, as well as a few small radicles, ran off the septum on to the tumour. These were coagulated and the tumour freed by cotton pledget dissection. Its removal was facilitated by the insertion of a few silk sutures into the tumour, which was so tough that it held them well. The field after removal was quite bloodless. Convalescence was interfered with by a small cerebrospinal fluid fistula and pyrexia, but in three weeks recovery was compDlete. Histological examination (Dr. Greenfield) proved the tumour to be a sparse-celled, rather fibrillary astrocytoma. Presumably it sprang from the neuroglia immediately outside the ependymal lining of the ventricle. Dandy, in his monograph, shows one or two photo-micrographs which resemble closely the appearance of this tumour. He calls them ependymal gliomas, but they look more like astrocytomas. This is the only case in which a really localized glioma projected into the ventricles to such a degree that it was quite a unique specimen in position and appearance.
INTRAVENTRICULAR EPIDERMOIDS These tumours have so often been described in subhuman species, and only from time to time in man, that there is no doubt the conditions are dissimilar. Only one unquestioned intraventricular epidermoid has been encountered in this series and that is a necropsy finding in a patient not operated upon. Good examples have been recorded by Love and by Tonnis. It is often extremely difficult to say exactly where an epidermoid has originated. We know that epidermoids not infrequently communicate with the lateral ventricles, for ventriculograms of these lesions habitually demonstrate air distributed in a very characteristic fashion in its interstices. None the less such a tumour may prove at operation to be entirely extracerebral and the ventricular communication, presumably usually with the temporal horn or with the 3rd ventricle, not demonstrable. If this type of fistulous opening indicates that the tumour began in the ventricle, then at least one other case ought to have been included. The only undoubted example was the following:
Case 13.-S. W., female, aged 46, was seen in consultation by one of us (G. J.) in 1937. For twenty years she had had very severe headaches, far beyond anything that could ordinarily be classed as migraine. For the last few years there had been increasing weakness down the left side of the body and for some time she had been hemiplegic. Vision deteriorated first in the right eye, then the left, and now she was blind. There was primary optic atrophy and the usual signs FIG. 20 (Case 13) .-Intraventricular epidermoid. of a hemiplegia with some slight bulging of the right temporal fossa and slight unilateral right exophthalmos. Operation was thought to be inadvisable and a few months later she died. The specimen obtained at necropsy is illustrated in fig. 20 . It occupied the right temporal horn of the lateral ventricle which was grossly distended by it. It is probable that by its enlargement the 79 Section of Neurology 1125 temporal lobe had directly compressed and dislocated the optic chiasma, so that her blindness was the result not only of chronic papillcedema but of direct pressure as well.
Histologically it was a typical epidermoid. Jefferson believes that these tumours arise in primitive epiblastic rests that have escaped the moderator influence of the other embryonal layers (see Rowbotham) . In a collected series of 185 cases of embryonic epidermoids (Jefferson and Smalley) there were 27 intraventricular epidermoids, 21 in the fourth and 6 in the lateral ventricles.
TUBERAL CYST OF PITUITARY ANLAGE
We have 25 examples of pituitary anlage tumours (tumours of the pituitary duct, generally cystic). The vast majority of these lesions deeply indent the 3rd ventricle behind the optic chiasma and come to occupy the anterior half at least of the 3rd ventricle, rising high enough to obstruct the foramen of Monro. The operative approach of choice to many is transventricular, which can be combined with an anterior infrachiasmal approach as a second stage. The transventricular is indeed the only method which allows of the proper attack on the majority of these cysts for they are not approachable from below until the cyst, which depresses the chiasma, has been removed. In the present communication we intend to report only one of these cases, for it was a primarily intraventricular growth springing apparently from a cell rest in the tuberal floor. There was no extraventricular extension inferiorly and the lesion presented itself both clinically, radiographically, and at operation as a true 3rd ventricle cyst. Histologically it was an unmistakable epithelial anlage cyst of pituitary origin.
Case 14.-J. C. D., male, aged 33, referred by Dr. Dias of Preston, complaining of bad headaches and occasional vomiting during three months. His sister noticed that he was constantly falling asleep and seemed to feel the cold a lot, wanting big fires. He would sit in front of such a fire and sleep most of the day. It was impossible to get any history from the patient for he made no observations whatever except in reply to questions, when he answered monosyllabically. He was a ship's officer and gave an entirely wrong description of his last voyage. During the past week he had been incontinent although quite conscious at the time and seemed quite uninterested in his wet clothes.
On examination, the only positive findings, apart from his mental hebetude and defective memory, were a low-grade papillcedema in both eyes, unequal pupils, the left not reacting to light. The visual fields showed no defect. The blind spots could not be properly charted owing to lack of co-operation. He was admitted to the Manchester Royal Infirmary in July 1936. Ventriculogram showed a rounded filling defect in the anterior end of the 3rd ventricle measuring 3 cm. in height (see fig. 21 ).
A transventricular approach was made 31.7.36. The cortex was 5 cm. thick. The foramen of Monro was at once in view, large and dark-looking owing to its being obstructed by a dark, thin-walled cyst resembling a black grape. In front of the anterior pillar of the fornix the septum lucidum was seen to bulge; evidently the cyst extended far forward as the pneumogram had suggested. The foramen was enlarged by incising the pillar of the fornix forwards, and what appeared to be a very large cyst brought into view. It extended backwards past the foramen for 2 cm. or so. In dissecting out its back end the cyst ruptured and a quantity of yellow fluid with a few spots of shimmering cholestrin escaped. The cyst wall was dissected out as far as possible, but this was very difficult because the wall was so thin that it was continually tearing. In the end it became clear that the risk of removing brain tissue from the 3rd ventricle was considerable. However, most of it had been excised.
The patient made an uninterrupted recovery and remained well for one year, when he returned, having suddenly relapsed. His memory was not good, and he became incontinent again. This had been the outstanding feature. There was no marked return of the hypersomnia, no bulimia or polydipsia. He was once more very slow in answering questions, but he was not so apathetic and unsteady as he had been originally. Visual acuity was normal. There was no sign of a papillcedema. He was readmitted and operated upon, under local anaesthesia, for the second time 19.8.37. On opening the dura the original circular incision of the cortex was easily identified. The hole in the brain had, however, closed without herniation of the ventricular wall through the old opening. The cortex in this area had the characteristic yellow appearance and rather tough feel of a cerebral scar. The dura was only lightly adherent at one or two points. As soon as the ventricle was opened once more the large foramen of Monro was easily identified. This time it was occupied by a cauliflower-like white papillomatous growth. It could not be drawn through the foramen of Monro, which was much larger than on the previous occasion owing to the incision that had been made into it a year before. It had, however, healed over and looked like a normal, but very large foramen. By careful dissection the tumour was gradually mobilized but every attempt to withdraw it from the 3rd ventricle caused a small portion to break off. The only method of extirpation was with the punch forceps. This was done with little haemorrhage, the tumour being avascular. By this means an almost complete removal was made but it at no time looked like rocking out and was evidentlv intimately adherent below to the tuber. Its inferior portion had to be dissected off the neuroglial tissue. This led to a small tear and the escape of fluid from cisterna chiasmaticus. In this way practically the whole of the tumour was excised. On inspection of the tumour bed a perfectly smooth-walled cavity was left; the opposite foramen of Monro could be clearly seen. The post-operative course was much smoother than might have been expected in view of the presumed damage to tuberal structures. There was a post-operative hyperthermia which yielded to cold sponging. Progress was smooth during the next two weeks, but at the end of that time he suddenly became stuporous and died. Necropsy showed a few tags of tissue left in the floor of the 3rd ventricle with no tumour in the suprasellar region. The cause of death was unexplained, but was no doubt due to a hypothalamic cause. The interest of this case lies in the absence of any extracerebral extension of this cyst and in the change in the character of the tumour between the first and second operations. The material 81 Section of Neurology 1127 removed from the first operation was unmistakably epithelial in appearance. The material from the second operation was of a very much more florid and adamantinomatous type.
Remnants of the anlage of the pars buccalis of the pituitary body may be found at different sites: (1) on the capsule of the gland within the sella, (2) on the stalk, (3) on the pars tuberalis. In the case just described the cyst must have begun from a posterior vestigial remnant of Group 3 (see fig. 22 ). Precisely similar tumours are rare, but a few records in the literature suggest that what the authors have called cystic tumours in the 3rd ventricle have been misinterpreted examples of this type (see for instance Draganesco and Sager (1935) . Saralegui (1936) and Tonnis (1936) have operated on cysts of the 3rd ventricle to discover later that the tumours were of pituitary anlage origin. EPILOIA A single, but admirable, example of epiloia was encountered. That intraventricular masses occur in tuberose sclerosis is well known, but it is rare for them to reach such a size as they had done in this case, and rarer still for there to be a definite neoplasm, as was the case here. J. M., aged 7, was admitted to the Neurosurgical Service of the Manchester Royal Infirmary on the advice of Dr. Vipont Brown, on account of fits and severe headaches. She had had leftsided convulsions since the age of 4 months, recurring every two or three days, sometimes many in a day. She never used her left hand and was very backward in walking and talking. She went to school but made little progress. During the last months she had had headaches and occasional vomiting. Examination revealed a shy child who answered questions reluctantly. There was no trace of abnormal cutaneous marking on the face or body. The circumference of the head was 20 in. Both discs showed papillcedema but were difficult to examine owing to lack of co-operation. In the left fundus a white patch was seen, a phakoma, below the nerve head (others may have been present). Visual fields were unobtainable. There was a left-sided hemiparesis. X-rays showed a moderately hydrocephalic skull with a small, rather dense calcification the size of a pea, 2 in. above the sella and well to the left of the mid-line. Ventriculograms were made on December 8, 1938, on which Dr. Twining reported "Hydrocephalus with non-filling of the 3rd ventricle and obstruction at the foramen of Monro. A rounded tumour shadow presented into the left lateral ventricle, apparently arising from the floor of the left lateral ventricle. The calcification before observed is embedded in the outer and posterior part of the projecting nubbin " (see fig. 23 ). The fluid from the left ventricle contained 400 mgm. of JULY-NEUR. 3* Proceedings of the Royal Society of Medicine 82 protein. The making of the ventriculograms upset the patient so much that nothing further was done for four days, and a short length of sterile ureteric catheter was left to drain the ventricles.
The child died eight days later. Necropsy was limited to the head; the condition found was that characteristic of tuberose sclerosis. There were the usual hard areas of cortical and subcortical sclerosis, but the essential findings were the intraventricular projections. In the right ventricle, especially over the caudate nucleus, they resembled the more usual " candle droppings ". In the left ventricle over the caudate nucleus were two large intraventricular projections, which proved to be non-neoplastic. The 3rd ventricle was occupied by a quite different tumour, a dark red fleshy mass which filled it like a nAould (see fig. 24 ). It was thought that it would most likely prove to be an ependymoma, but Dr. Greenfield describes it as an embryonal tumour ( fig. 25 ) similar to those sometimes encountere(d within the central netiraxis in muiltiple neurofibromatosis.
The fits in this case had dexveloped shortlv after -accination, and the case was thought originally to be one of vaccinial encephalitis. It is a good example of the difficuilties attending the (liagnosis of epiloia in the absence of cuitaneous manifestations (see Brtushfield and \Vhyatt (1926), Critchley and Earl (1932) , Rtussell Brain and Greenfield (1937) ). The presence of the so-called " Bourneville phakomata " is the most useful cltue. The intraventricular nodules of tuberose sclerosis have been demonstrated by encephalography in one other case (Berkwitz andl Rigler (1935) ). Their case wvas a child 2 years and 1 month old writh fits and mental retardation. The pneumograms
show very clearly the large irregular projections of tuberose masses into the ventricles. Another example, A. A. 'McConnell's, of 3rd ventricle glioma in this disease, was referred to as privately communicated to Critchlev and Earl for their comprehensixve paper on epiloia (1932) . The tumours that have been rarely found in epiloia hav-e generally been primitive spongioblastomas (see lJhermitte, Heuyer, and Vogt (1935) and Cook and Mleyer (1935) ), though Globus, Strauss, and Selinsky (I1932) in their report of 11 tumoturs in this con(lition call them neuirospongioblastomas.
THE EPENDYMOMAS It comes as something of a surprise that there should be so few ependymomas in this collection. This is the more striking because Dandy's monographs contain several striking examples of gliomas that he calls ependymal. Our experience has been different, for we have found that when the ependymoma forms a massive tumour its bulk is often buried in the hemnisphere, and that although it abuts on the ventricle and invaginates it, scarcely does it do so more than other types of gliomas. When, on the other hand, it makes its appearance as a true intraventricular tumour, it is usually more malignant and forms a plaque-like tumour liable to seed over the ventricular surfaces, to drift into recesses and obliterate them by local proliferation. In three cases in this series an ependymoma overlay the entrance of the iter, which it blocked, causing an outspoken hydrocephalus. In two of these there was a filling defect in the ventriculograms suggestive of pinealoma, in the third the tumour did not cause any recognizable salience in the pneumograms. They will not be further described because they will be better dealt with in a separate paper. It' might be pure chance that no pedunculated or semi-sessile ependymoma has presented itself in the experience of either of the present writers. Dandy's magnificent pictures, elaborated from operation sketches, are accompanied by histological sections named " ependymal gliomas ". It is difficult to be certain of the structure of these tumours from the photomicrographs published; one looks like an astrocytoma, others like astroblastomas. One can assume only too readily that an intraventricular tumour has arisen from the lining cells, but there is no certainty of the correctness of such a deduction. As we have already stated, the commoner massive ependymomas seem to abut on the ventricles and to bulge into them, but with so broad a base that they are as much extraas intraventricular tumours. Indeed in the largest of them that we have had the ventricle was only opened in the last stages of removal, the tumour having been dissected from the surrounding white matter in which it was completely buried, save for an area of a centimetre or two on its deepest surface, where it reached the ventricle. Ependymomas in the 3rd ventricle, besides our own, have been reported by Dandy, Allen and Lovell, Kessel and Olivecrona, V'onderahe and Abrams, Fincher, and Tonnis.
THE AUTONOMIC DISTUTRBANCES ACCOMPANYING INTRAVENTRICULAR TUMOURS
A syndrome of the 3rd ventricle was postulated by Weisenberg as long ago as 1910, but even before that its lesions had been thought to call for special comment (see Mott, 1900 , Hinds Howell, 1910 . At those dates little was known of the central representation of autonomic mechanisms (see Sheehan's historical review) and little useful survives of the original syndrome save certain eye signs and hypersomnia.
Good accounts of the modern physiology, and of the clinical, signs have been given by Beattie, Riddoch, and Dott (1938) .
The occupation of the 3rd ventricle by some of the tumours in this series would lead us to expect some noteworthy examples of disturbances of the autonomic nervous system. Nothing approaching Penfield's example of diencephalic epilepsy nor of Russell's and Byrom's rather similar but more chronic case happens to have been encountered, and the signs that we have come to regard as hypothalamic, though sometimes present, were not outspoken and rarely recognizable as leading signs. Not recognizable, that is, in the sense in which we understand the localizing meaning of a local epileptic fit. Although the sites of the cell groups probably interested are well enough known, their relationships to individual functions are not yet agreed upon. It must be admitted that of all the possible signs-diabetes insipidus, disturbances of temperature, of respiration, of cardiac rhythm, of gastric motility and secretion, of blood-pressure, of sleep, of appetite, and of fat storage the exact site of the lesion can be foretold only as concerns diabetes insipidus (nucleus supra-opticus and supra-optico-hypophysial tract). We need all the evidence that we can get to establish more certainly the control of the other metabolic functions, the more probable sites of which, to be sure, are already conjecturable. Have we, in actuality, any great reason to expect autonomic disorders from the purer types of intraventricular tumour, which at most merely indent the ventricular walls but do not invade them ?
We should say no, the more so because the relevant cell groups are commonly not so nearly subependymal as is implied by such a commonly used, but loose, term as centres in the walls of the 3rd ventricle ". Further, the list of tuberal or hypothalamic physiological deficiencies just given is a very mixed one in the sense that some practically never occur as leading symptoms or signs, that only a few can be chronic and so are only seen in the most acute forms of hypothalamic disaster. It seems to us that the disturbances of function most commonly seen in true intraventricular tumours are due to hydrocephalic dilatation of the 3rd ventricle and to impairment of blood supply to the neighbourhood. They, do not differ very greatly in type or frequency from those seen in cases of ventricular distension from other causes (e.g stricture of the iter, benign cerebellar tumours, and meningeal hydrocephalus), where the most outspoken evidences are apt to follow a sudden lowering of pressure by operation and to appear in an acute form. The results of sudden flooding with blood of the previously anaemic areas is similar to that seen after the too-sudden decompression of hydronephrotic kidneys. Punctate haemorrhages may stud and star the ventricular walls. In the most perfect of intraventricular tumours, the colloid cysts, the lesions lie just below the roof of the 3rd ventricle, whilst most of the relevant autonomic nuclei are chiefly grouped around the ventral portion and could only be affected by the distant effects of cerebrospinal fluid pressure, either on the vascular irrigation of cell groups, or less probably by exerting tension on tracts.
The literature of the colloid cysts supports in the main the views just expressed, and, though there are exceptions, the explanation of them depends on variants of possibilities mentioned just now. Of the 28 cases collected by Zimmerman and German, hypersomnia was present in three, frequent yawning in another, polyuria in one, pupillary changes in five. In Stookey's analysis of 39 examples of colloid cysts hypersomnia was present in 3900, diabetes insipidus in 10%, hyperthermia in 10%, adiposity in 3%. In contrast, in the case recorded by Byrom and Dorothy Russell the autonomic signs were remarkable (intense hunger, extreme drowsiness lasting several days at a time, sugar and acetone in the urine, subnormal temperature), but here the cyst seemed to have been present for twenty years. The great chronicity of the lesion, the intermittent nature of the cerebrospinal fluid obstruction, must have given the tumour unusual opportunities for the production of vegetative disturbances, f not by its own local pressure then by varying tension on the vascular supply to nearby cell-clusters. Our own cases can be tabulated as follows:-84 1130 Even with regard to such general signs as headache and its relation to posture, too much can be made of these points as having a diagnostic meaning. Headache causing postures, and the converse of the adoption of certain postures to avoid it, are a common feature of posterior fossa tumours. The inadequacy of evidence irrefutable to hostile criticism is well seen on reference to Stookey's Table IV (influence of posture on headache) where the evidence of 9 cases out of 23 is put forward. It is not very convincing. We believe, however, that there is something in the point, but it has not been properly expressed. It is the influence of a special posture either of the head or the whole body in relieving sudden intense headache of an intermittent type. It is only really significant in those persons who are entirely well in between their paroxysmal hypertensive attacks, and then find relief by some alteration in the position of the head. This is different from the postural amelioration of the more continuously present headache of other kinds of tumour. Hypersomnia needs qualifications of much the same order. It is not always easy to be certain in patients with increased pressure that it has a local significance and that it is not mere evidence of pressure on neural mechanisms in a wider sense. It is the fact that so-called hypersomnia may not be a strictly accurate account of the patient's state; it requires very careful observation and description before we can accept it as having been present beyond any doubt. Probably hypersomnia always has some local significance in patients short of stupor (and maybe even in them also), but it cannot be used as a crisp differential sign because extraventricular parathalamic lesions show it as well or better. In Case 5 (colloid cyst) above there is little doubt that true hypersomnia was present. There is no mistaking, on the contrary, what we mean when we speak of the other autonomic activities. But if one wishes to adduce evidence of autonomic disturbances of the major kind one must seek amongst the pituitary anlage group, and especially amongst the invasive, malignant tumours (especially the secondary carcinomas) that may invade the hypothalamus, or amongst the post-operative disturbances. It is quite certain in our experience that disturbances of water metabolism, for instance, are much commoner with lesions that actually cut into hypothalamic and tuberal structures and that mere pressure by a benign lesion does not readily release them. Dott's experiences with the pituitary stalk tumours and Max Peet's and Edgar Kahn's support our own observations. As for the post-operative upsets, the small and often unimportant capillary haemorrhages and local oedemas that follow interventions in the neighbourhood of the third ventricle may cause autonomic phenomena to appear when they were not there before. In Case 12, for example, there was high fever for eight days after operation, but the reassuring thing was that the patient felt very well and ate very well in spite of it. (There is always the chance that pyrexia after an intraventricular operation may indicate infection.) In Case 2 of Zimmerman and German, who died after a first-stage exploration for a colloid cyst, the patient before death had crises of sweating, elevated blood-pressure, slow pulse with extrasystoles, cyanosis, and irregular respiration. Mild disturbances of a same nature may be read of in the reports of other surgeons, and there is the well-known case of Penfield, of diencephalic epilepsy where all these symptoms and signs in the post-operative course are admirably recorded. As for eye-signs and limb weakness, the observation in Case 6 of the colloid cysts of the depression of the pineal, is suggestive ( fig. 11, p. 69) . It is probable that this indicates a crowding into the hiatus tentorii, and from a drift like this into the relatively low-pressure area of the posterior fossa secondary neurological signs are known to occur commonly. This subject has recently been discussed by one of us. The case reported by Stern and Moore (1938) where a colloid cyst of the 3rd ventricle caused a homonymous hemianopia by strangulation of the posterior cerebral artery on the tentorial edge further emphasizes this point. The hydrocephalus alone may either depress the tectal part of the mid-brain by dilatation of the 3rd ventricle backwards above it or alternatively compress it by general dilatation of the lateral ventricles. The latter would be more likely to press the pineal shadow downwards than the former. Depression of the pineal shadow in hydrocephalus caused by colloid cysts was noted by Davidoff and Dyke in two cases out of four in which the pineal was visible.
We may conclude therefore with the observation that hypothalamic disturbances in true intraventricular tumouirs are the result of alterations in tension in a dilated 3rd ventricle and to the disturbances of blood supply in neighbouring structures. We conclude also that there is nothing in them specifically informative as to the exact nature of the lesion, that they are often minimal because the benign nature of most of the true tumouirs within the ventricles tends to a slow, sometimes an intermittent, evolution, so that comipensatory mechanisms can negative an expected result. We have encountered tuberal signs more often in paraventricular and especiallv in invasive lesions.
CEREBROSPINAL FLUID IN INTRAVENTRICULAR TUMOURS
As a rule the fluid in hydrocephalic ventricles has all the attributes of the normal. If anything the protein content tends to be low. It would be expected that when a tumour is located in a ventricle it will add its metabolites to the fluid. Furthermiore, when one foramen of Monro is blocked, there should be a considerable difference in the protein from the two sides. Basically the increase of albumin, which is the most easily estimnated and most usual measure of fluid alteration, depends on the vascularity of the lesion. These facts are well illustrated by the estimation of the fluids from the present series. The highest count was in the case with a papilloma of the choroid plexus where the albumin in the xanthochromic ventricular fluid measured 1,800 mgmn.00 (cp. Van Wagenen's case 2,062 mgm.). In the epiloia with a vascular tumour in the 3rd ventricle the figure was 400 mgm. In one of the mneningioma cases the fluid contained 180 mgm. in the left ventricle (where the tumour lay), and only 50 mgm. in the other. In another case not reported here (G. F. Rowbotham, personal communication) the fluid from one ventricle containing an ependymoma clotted on cooling, that from the other contained 600 mgm. of protein. As against these figures the intraventricular fluid in one of the astrocytoma cases was no more than 50 mgm., and in one of the colloid cysts 35 mgm. These increases of cerebrospinal fluid albumin are reflected in the lumbar fluid, for we cannot imagine a ventricle to be sealed off to such an extent that nothing escapes from it at all, though this happened to one occipital horn in Case 3. But a raised protein in the fluid withdrawn by lumbar puncture has no special localizing meaning, it indicates that a tumour has access to the subarachnoid or ventricular spaces, and 87 Sectton of Neurology 1133 that is often useful informiation. A high protein on ventricular puncture, on the other hand, has a more recognizable message, but it is not often that we have an opportunity to make use of it because the fluid is usually withdrawn only in the course of the operation on the tumour. It is, therefore, not of such practical service as it would otherwise be. In an analysis of ventricular fluids by C. C. Hare (1935) high proteins were encountered, especially in glioblastomas and medulloblastomas. In the former the lesion often extends so deeply that it involves the ventricular wall; in the latter the tumour has free access to the fluid quite apart from the possibility that it has seeded into the ventricles. We must conclude that a high ventricular protein may accompany a benign tunour in the ventricle, but that it is just as likely to indicate that a malignant tumour of the hemisphere or cerebellum is washed by the cerebrospinal fluid.
VENTRICUTLOGRAPHIC DIAGNOSIS AND PSEUDOVENTRICULAR TUMOu,RS Intraventricular tumours are most likely to be found in those who have pressure signs but no localizing signs, the kind of picture so often given by serous meningitis. Although it may be possible to suspect the presence of an intraventricular tumour by the more ordinary clinical methods of deduction, the final diagnosis is essentially radiological. Without this aid it would usually be impossible to know with sufficient certainty whether the bedside impression was right and to plan the correct operative approach. The prospects of success are as good as they were in Dandy's first ventriculogram on October 6, 1918. In that now historic case an intraventricular meningioma was visualized and successfully removed.
Lateral ventricles.-Since the diagnosis depends so much on the correct interpretation of the ventriculograms a few words should be added on this subject. In all cases the ventricles are above normal size, though sometimes (as in the choroid plexus tumour) the hydrocephalus is unilateral, or if not strictly unilateral, one side is distinctly larger than the other. It may be doubted whether an entirely one-sided hydrocephalus can ever occur. Either the process which causes it affects as well the contralateral side in some degree, or else that side is altered by the general effects of distortion induced by the ipsilateral ventricular enlargement. As a generalization, one has as a ground-plan in intraventricular tumours a hydrocephalic ventricular system and into some part of it the tumour which obstructs the circulation of the cerebrospinal fluid makes a salience, appearing on the film as a filling defect. Examples have been given in the previous sections of this paper. Difficulties may arise as to the meaning of these defects, and it is sometimes not easy for the observer pre-operatively to be sure that a tumour is truly ventricular and is not bulging into it whilst its main mass lies outside it. It may be the case that the final topographical, no less than the histological, diagnosis must await exploration. An incision through the cortex may be necessary before the surgeon can tell which he will encounter first, tumour or ventricle. This brings us to the matter of the pseudoventricular tumour.
The defect exhibited by the first intraventricular meningioma can be paralleled by another example where a large ependymomatous cyst lying chiefly outside the ventricle projected much of its bulk into the cavity of the lateral ventricle (see fig. 26 ). The case was one of a female aged 15 with a few weeks' history of headache and vomiting, a left inferior quadrantic homonymous hemianopia and bilateral papillcedema. This cyst was opened into the temporal horn and trigone of the lateral ventricle by wide removal of its medial wall (G. J.) with survival of the patient in excellent health three years later.
On other occasions tumours of the basal ganglia have thrown shadows very suggestive of a localized intraventricular lesion. An admirable example is figured in figs. 27 and 28. The tumour is an astrocytoma of the optic thalamus and was found at post-mortem at the Manchester Royal Infirmary on a 15-year-old boy with a Section of Neurology 1135 history of six months' dizziness, vomiting, and headache, with unsteadiness on the feet and slight bilateral ptosis but no pyramidal signs. No operation was done for the nature of the lesion was suspected. It seems to us to be the fact that local thalamic tumours even mnore than those of the caudate nucleus produce ambiguouis ventriculographic pictures; the problem is usually solved by close correlation of the history and signs -ith the X-ray evidence. Thalamic tumours undoubtedly produce internal hydrocephalus by narrowing the cleft of the 3rd ventricle, especially at its posterior end. Into this they bulge as a unilateral mass. Case 1 (a secondary carcinoma occupying the right optic thalamus), of the first thorotrast ventriculograms to be published in this countrv (Twining and Rowbotham) illustrated this point well. The clinician will be very suspicious of anv shadow which cannot be separated from that of the optic thalamnus, which normally produices so distinctive a feature of both lateral and frontal radiograms (in the latter particularly when the ventricles are enlarged) and especially in the Towne and reversed Towne projections. The suibject could be illustrated miuchi miore fuilly butit it w-ould lengthewt tediouisly this discussion. The appearances of an intraventricular tumiouir have not only been demonstrated in these pages but, wiith the reservations just given, can be imagined almost by definition alone.
3rd ventr-icle.-We have assumied that the reader is familiar wAith the appearances of colloid cysts and others in this ventricle, so that filling defects, wNhether of the anterior or posterior end, Avill be left on one side. Thev have received, and are receiving still, considerable attention in the radiologicalI jouirnals (.8ee Lysholm, Twiining, Johnson and List, David, Davidoff and Dvke). One further case of pseudoventricuilar tumouir is illustratedI in fig,. 29. This again is a glioma of the optic thalamus (spongioblastoma miultiforme) producing, a cuit-off of the back of the 3rd ventricle, and simulating a pineal tumiiour. Figs. 27-29 make it clear that great care is needed in accepting certain appearances as evidence of a probably enuicleable lesion.
